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1. (Withdrawn) A structural component in a hot gas path assembly, said 
structural component comprising a nanocompositc, wherein said nanocomposite comprises: 

a) a metallic matrix; and 

b) a plurality of nanopar ticks dispersed throughout said metallic matrix, 
wherein said plurality of nanoparticlcs comprises from about 4 volume percent to about 30 
volume percent of said nanocompositc. 

2. (Withdrawn) The structural component according to Claim 1, 
wherein said metallic matrix comprises at least one of a nickel-based alloy, an iron-based 
alloy, and combinations thereof. 

3. (Withdrawn) The structural component according to Claim 2, 
wherein said nickel-based alloy is one of a Ni-Cr based alloy, a Ni-Ct-Al based alloy, and 
combinations thereof. 

4. (Withdrawn) The structural component according to Claim 2, 
wherein said iron-based alloy is one of a Fc-Cr based alloy, a Pe-Cr-AJ based alloy, and 
combinations thereof 

5. (Withdrawn) The structural component according to Claim 2, 
wherein said hot gas path assembly is a turbine assembly. 

6. (Withdrawn) The structural component according to Claim 5, 
wherein said structural component is one of a combustor, a vane, a wheel, a disc, and a 
casing. 

7. (Withdrawn) The structural component according to Claim 1, 
wherein each of said plurality Q f nanopartielcs comprises at least one of an inorganic oxide, 
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an inorganic carbide, an inorganic nitride, an inorganic boride, an inorganic oxycarbide, an 
inorganic oxynitride, an inorganic filicide, an inorganic aluminidc, and combinations thereof. 

8. (Withdrawn) The structural component according to Claim 7, 
wherein said inorganic oxide is one of ytttia, alumina, zirconia, hafnia, and combinations 
thereof. 

9. (Withdrawn) The structural component according to Claim 7, 
wherein said inorganic carbide is a carbide of at least one of hafnium, tantalum, 
molybdenum, zirconium, niobium, chromium, titanium, tungsten, and combinations thereof. 

10. (Withdrawn) The structmal component according to Claim 1, 
wherein each of said plurality of nanoparticles has at least one dimension, wherein said alt 
least one dimension, that is in a range from about 10 nm to about 500 nm. 

11. (Withdrawn) The structural component according to Claim 10, 
wherein said dimension that j* in a range from about 10 nm to about 30 am. 

12. (Withdrawn) The structural component according to Claim 1, 
wherein said plurality of said nanoparticles comprise from about 10 volume percent to about 
30 volume percent of said nanocomposite. 

13. (Withdrawn) The structural component according to Claim 1, 
wherein said nanocomposite thermally stable up to about 1200 n C. 

14. (Withdrawn) A nanocomposite, said nanocomposite comprising: 

a) a metallic matrix; and 

b) a plurality of nanoparticles dispersed throughout said metallic matrix, 
wherein said plurality of nanoparticles comprises from about 4 volume percent to about 30 
volume percent of said nanocomposite, and wherein said nanocomposite is formed by 
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providing a nanocomposite powder, consolidating said nanocomposite powder to form a 
green body, and thcrmomechanically processing said green body to form said 
nanocomposite. 

15. (Withdrawn) The nanocomposite according to Claim 14, wherein 
said metallic matrix comprises at least one of a nickel-based alloy, an iron-based alloy, and 
combinations thereof. 

16. (Withdrawn) The nanocomposite according to Claim 15, wherein 
said nickd-based alloy is one of a Ni-Cx based alloy, a Ni-Cr^Al based alloy, and 
combinations thereof. 

17. (Withdrawn) The oanocompositc according to Claim 15, wherein 
said iron-based alloy is one of a Fe-Cr based alloy, a Fc-Cr-Al based alloy, and combinations 
thereof. 

18. (Withdrawn) The nanocompositc according to Claim 14, wherein 
each of said plurality of nanopartides comprises ar least one of an inorganic oxide, an 
inorganic carbide, an inorganic nitride, an inorganic boride, an inorganic oxycarbide, an 
inorganic oxynittide, an inorganic stUdde, an inorganic aluminidc, and combinations thereof. 

19. (Withdrawn) The nanocomposite according to Claim 18, wherein 
said inorganic oxide is one of yttria, alumina, zirconta, barhia, and combinations thereof. 

20. (Withdrawn) The nanocomposite according to Claim 18, wherein 
said inorganic carbide is a carbide of at least one of hafnium, tantalum, molybdenum, 
zirconium, niobium, chromium, titanium, tungsten, and combinations thereof. 
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21. (Withdrawn) The nanocomposite according to Claim 14, wherein 
each of said plurality of nanoparticlcs has at least one dimension, wherein said alt least one 
dimension is a range from about 10 nm to about 500 nm. 

22. (Withdrawn) The nanocomposite according to Claim 21, wherein 
said dimension is in a range from about 10 nm to about 30 nm. 

23. (Withdrawn) The nanocomposite according to Claim 14, wherein 
said plurality of said nanoparticlcs comprise from abour 10 volume percent to about 30 
volume percent of said nanocomposite. 

24. (Withdrawn) The nanocomposite according to Claim 14, wherein 
said thermomecbarrical process is a cryogenic milling process. 

25. O^tthdrawn) The nanocomposite according to Claim 24, wherein 
said cryogenic milling process is one of a non-reactive milling process and a reactive 
cryogenic milling process. 

26. (Withdrawn) The nanocomposite according ro Claim 14, wherein 
said thermorncchanical process comprises at least one of extrusion, forging, rolling, and 
swaging of said nanocomposite. 

27. (Withdrawn) The nanocomposite according to Claim 14, wherein 
said severe plastic deformation comprises cquiaxial channel angular processing of said 
nanocomposite. 

28. (Withdrawn) The nanocomposite according to Claim 14, wherein 
Raid severe plastic deformation comprises at least one of torsion extrusion and twist 
extrusion of said nanocomposite. 
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29. (Withdrawn) A structural, component in a hot gas path assembly 
comprising* nanocomposite, wherein Raid nanocomposite comprises: 

a) a metallic matrix, wherein said metallic matrix comprises at least one of 
a nickel-based alloy, an iron-based alloy, and combinations thereof; and 

b) a plurality of nanopartides dispersed throughout said metallic matrix, 
wherein said pluraBty of nanopartides comprises from about 4 volume percent to about 30 
volume percent of said nanocomposite, and wherein said nanocomposite is formed by a 
thertnomechaokal process followed by severe plastic deformation. 

30. (Withdrawn) The structural component according to Claim 29, 
wherein said nickel-based alloy is one of a Ni-Cr based alloy, a Ni-G>A1 based alloy, and 
combinations thereof. 

31. (Withdrawn) The structural component according to Claim 29, 
wherein said iron^bascd alloy is one of a Fc-Cr based alloy, a Fe-Cr-Al bases alloy, and 
combinations thereof. 

32. (Withdrawn) The structural component according to Claim 29, 
wherein said hot gas path assembly is a turbine assembly. 

33. (Withdrawn) The structural component according to Claim 32, 
wherein said structural component is one of a combustor, a vane, a wheel, a disc, and a 
casing. 

34. (Wj^drawn) Tine structural component according to Claim 29, 
wherein each of said plurality of nanopartides comprises at least one of an inorganic oxide, 
an inorganic carbide, an inorganic nitride, an inorganic boride, an inorganic oxycarbide, an. 
inorganic oxynitride, an inorganic silidde, an inorganic aluminidc, and combinations thereof. 



Pagc6ofl3 



PAGE 6/13 1 RCVD AT 3/7/2007 6:10:22 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-5/21 < DNIS:2738300 1 CSID:5183877751 * DURATION (mm-ss):03-12 



02/05/2007 08:01 5183877751 



GE PATENT AND LEGAL 



PAGE 



Serial No. 10/743,237 Docket No mJ2 ^ 

35. (Withdrawn) The structural component according to Claim 34, 
wherein said inorganic oxide is one of yrtria, alumina, zirconia, hafhia, and combinations 
thereof. 

36. (Withdrawn) The structural component according to Claim 35, 
wherein said inorganic carbide is a carbide of at least one of hafnium, tantalum, 
molybdenum, zirconium, niobium, chromium, titanium, tungsten, and combinations thereof. 

37. (Withdrawn) The structural component according to Claim 29, 
wherein each of said plurality of nanoparticlcs has at least one dimension, wherein said alt 
least one dimension is a range from about 10 nm to about 500 nrn. 

38. (Withdrawn) The structural component according to Claim 37, 
wherein said dimension is in a range from about 10 nm to about 30 nm, 

39. (Withdrawn) The structural component according to Clajm 29, 
wherein each of said plurality of nanoparticlcs is substantially spherical. 

40. (Withdrawn) The structural component according to Claim 29, 
wherein each of said plurality of nanopa tricks has a substantially ellipsoidal shape. 

41. (Withdrawn) The structural component according to Claim 29, 
wherein said plurality of said nanoparticlcs comprise from, about 10 volume percent to about 
30 volume percent of said nanocompositc. 

42. (Withdrawn) The structural component according to Claim 29, 
wherein, said nanocompositc thermally stable up to about 1200°C. 

43. (Withdrawn) The structural component according to Claim 29, 
wherein said thermomechankal process is a cryogenic milling process. 
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44. (Withdrawn) The structural component according to Claim 29, 
wherein said cryogenic milJing process i$ one of a nun-reactive milling process and a reactive 
cryogenic milling process. 

45. (Withdrawn) The structural component according to Claim 29, 
wherein said thermomcchanical process comprises at least one of extrusion, forging, rolling, 
and swaging of said nanocompositc. 

46. (Withdrawn) The structural component according to Claim 29, 
wherein said severe plastic deformation comprises equtaxkl channel angular processing of 
said nanocompositc 

47. (Withdrawn) The structural component according to Claim 29, 
wherein said severe plastic deformation comprises at least one of torsion extrusion and twist 
extrusion of said nanocompositc 

48. (Currcndy Amended) A method of making a bulk nanocoraposite, 
wherein Che uanncompojiiL lompri^ a uMiJlio matriu and a plurality of nanoparriolcs 
d i spersed throughout the mc i. a1.lic matrix, therein the me t allic matrin comprijao at leaot one 
of a nickel Uj i d-ttHny, an k-on baaed alloy, and combina t iono thereof, and t tha c in *he 
plurality of oajinpfttticloo co m prises f r om about 1 volu m e puwnt to about 30 «&*ne 
pc f r pnr n f r ncnnn uLo i u p uj ju, the method comprising the steps of: 

a) providing a nanocompositc powder, wherein the nanocompositc 
powder comprises a plurality of nanoparticles and a metdfic matrix material; 

b) consolidating the nanocompositc powder; and 

c) thermomechanically processing the naoocomposite powder to form the 
bulk nanocomposite^to^^ comnris.s ffl a memlli. rnatrj* sgmp rjsjng 
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the metallic matrix material and QQ a pfum lify of mno Darticles having at least one dimcns.nn 
in the ranpc afaoijt 10, nanometers to about 500 n a nometers disp ersed throughout &g 
metallic matrix; wherein the metallic matrix comprise a n allov sdEEtsd from the group 
aaujalag q£ 3 MSksHzasM aBgg. an jron-hased allay, and ^ mhinannn. thfif^f. anj 
. wherein the polity of nanonartides comprises from abflm 5 volume per cent to ahnur W 
volume percent of the nanncompositc . 

49. (Original) The method according to Claim 48, wherein the step of 
providing the nanocomposite powder comprises forming the plurality of nanopardcles by at 
least one of mcchano fusion, mechanical alloying, ctyomilling, and combinations thereof. 

50. (Original) The method according to Claim 49, wherein the step of 
forming the plurality of nanopardcles comprises cryomilling the metallic matrix material to 
form the plurality of nanopardcles. 

51. (Original) The method according to Claim 50, wherein the step of 
cryomilling said metallic matrix material comprises cryomilling said metallic matrix material 
in a reactive atmosphere. 

52. (Original) The method according to Claim 51, wherein the reactive 
atmosphere comprises at least one of nitrogen and a hydrocarbon. 

53. (Original) The method according to Claim 48, wherein the step of 
consolidating the nanocomposite powdct comprises pressing the nanocomposite powder to 
form a compact. 

54. (Original) The method according to Claim 48, wherein the step of 
thcrmomeehanically processing the nanocomposite powder comprises at least one of 
forging, hot-extruding, and hot-rolling, the nanocomposite: powder. 

Page9of 13 



PAGE 9/13 * RCVD AT 3/7/2007 6:10:22 PM [Eastern Standard Time] » SVR:USPT0-EFXRF^21 * DNIS:2738300 * CSK):5183877751 * DURATION (mm^s):03-12 



02/05/2007 08:01 5183877751 GE PATENT AND LEGAL PAGE 

Serial No. 10/743,237 Docket No. 136721-1 

55. (Original) The method according to Claim 48, wherein the step of 
thermomechanicslly processing the nanocotnposite powder comprises subjecting the 
nanocompositc powder compact to severe plastic deformation. 

56. (Original) The method according to Claim 55, wherein the step of 
subjecting the nanocompositc powder compact to severe plastic deformation comprises at 
least one of one of equiaxial channel angular processing of the nanocotnposite powder, 
torsion extruding the nanocomposite powder, and twist extruding the naoocomposite 
powder. 
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